W
omen have historically earned less than men have. In the United States, however, the disparity appears to be narrowing: the ratio of women's to men's median hourly wage increased from 63% in 1979 to 77% in 1999, purportedly because more women entered the work force, fewer women received minimum wages, and the real wages of men decreased. 1 Female gender has also been shown to be associated with lower incomes among United States physicians, even after adjusting for work effort. 2 Studies that also adjusted for physician age and specialty a-6 revealed similar income disparities, although one found that the combination of specialty status, personal data, and female Internists' less lucrative practice arrangements eliminated income differences. 7 Less is known about the influence of race on physicians" incomes. In 1972, black physicians were reported to have different practice char-
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acteristics than their white counterparts s and a request for analysis of geographic and functional distribution of black physicians has been made, 9 but analyses of differences between black and white physicians' incomes have not been published.
Whether income disparities among physicians are attributable to race or gender is of interest for at least 2 reasons. First, blacks and females represent an increasingly large proportion of medical students, l° the residency workforce,11 and the practicing physician work force. 1°'12'm For instance, between 1979 and 1999, the representation of medical school graduates increased from 5.1% to 7.70/0 for blacks and from 23.3% to 41.5% for women. 1° Second, because black primary care physicians have been shown to be more likely to care for the underserved 14'15 as well as medically indigent and sicker populations, 16 it stands to reason that their annual incomes might suffer.
Our objective was to explore race and gender differences in the incomes of black and white General Internists, after adjusting for work effort, practice characteristics, and provider characteristics that are likely to influence physician incomes.
METHODS

Data Source
Between 1992 and 2001, the American Medical Association (AMA) conducted a regular survey of physicians that collected a broad variety of individual physician level data, including weeks and hours of practice, number of patient visits completed, provider characteristics, practice characteristics and physician incomes. 17-24 Each year, the telephone-administered survey was conducted on a random sample of physicians from the AMA Masterfile that are eligible for the survey. After initial screening, federally employed physicians and physicians who spent < 20 hours each week in patient care activities were excluded. A variety of procedures were developed to minimize nonresponse bias. 24 Survey weights were derived by first dividing the AMA Physician Masterfile population and survey respondents into 200 cells defined by specialty, years since the respondent received an MD, AMA membership status, and board certification status. Unit response rates were constructed as the ratio of the number of physicians in the population to the number of respondents in each cell. An eligibility weight that divides the subset of the population for which eligibility is known into 40 ceils (according to years in practice, AMA membership status, gender, and board certification) and calculates the proportion of physicians in each cell who are eligible was calculated. The February 21, 2006 Initial editorial decision May 5, 2006 Final acceptance June 13, 2006 1167 overall weight applied for a given respondent is the product of the unit response weight and the eligibility weight. 24
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Although the survey had been conducted for much longer, this analysis was limited to data collected between 1992 and 2001 for 2 reasons. First, during the study period, the survey categorized physicians into different specialty groups in a way that allowed for the disaggregation of responses from General Internists from medical specialists with internal medicine training. We elected to focus on General Internists, whose work and level of pay would be more comparable. Second, these were the most recent data available for analysis, and therefore likely to be the most relevant to the currently practicing physician workforce.
A sequential process of eliminating survey respondents was used to ensure that all the physicians included in the analyses were comparable (see on-line appendix/. This process left 1,435 white male, 43 black male, 253 white female, and 15 black female General Internists available for analysis. Using survey weights, these respondents represented 1,609 white male, 53 black male, 298 white female, and 21 black female General Internists.
Variables Proposed to Influence Physicians' Incomes
From the AMA data set, we extracted 3 types of independent variables that were likely to influence the dependent variable--net annual income:
1. Physician work effort. Hours worked is an important variable in analysis of physician incomesa-6'25; however, we believed that the number of visits a physician completes each year may also influence annual incomes. While private practice physicians typically bill based on patient visits completed, employed physicians are likely to have either quotas or incentive based production bonuses associated with patient visit volumes such that compensation methods are unlikely to be related to use of health services per personfl 6 2. Provider characteristics. When making gender comparisons of physician incomes, age has commonly been used as an adjustment factor, a-6 Over the working lifetime, incomes demonstrate an "inverted U" pattern 27 that typically peaks near age 55 for primary care physicians. Is To dispel a concern that race or gender might influence the age at which a physician entered medical school, we incorporated the number of years that respondents had been practicing medicine into the analysis instead of physician age. In addition, because practice arrangements, such as having an ownership interest in the practice, have been associated with differences in annual income among physicians, 7 we included whether the physician was an employee, as opposed to having an ownership interest in the practice, in the analysis. Finally, because board certification has been associated with higher incomes, 29 we included board certification status as an independent variable in the analysis.
3. Practice characteristics. Physicians' incomes vary according to U.S. Census region defined practice location17-24; therefore, we collected information on the US census region in which the practice was located. Because physicians who practice in sparsely populated settings have been shown to have both lower a° and higher al incomes, we categorized responding physicians" practice locations into 3 categories of metropolitan settings (<50,000 between 50,000 and 500,000 or > 500,000). Finally, because black physicians disproportionately serve the medically indigent and those with relatively poor insurance, factors which have been hypothesized to decrease physicians' incomes, 16 we incorporated variables which likely reflect those factors into the analysis: whether the practice provides Medicare services and the reported proportion of patients in the practice who are on Medicaid.
Calculated and Dummy Variables
We used the consumer price index to adjust reported net annual income to constant 2004 dollars. We multiplied the reported number of weeks worked in the last year by the total number of hours worked in the last week and the total number of visits completed in the last week to calculate the annual number of hours worked and the annual number of visits completed, respectively. Because of the "inverted U" relationship between number of years practicing medicine and annual incomes, we constructed dummy variables that categorized years practicing medicine into 5-year increments, from 0 to 5 years practicing through 40+ years practicing. While we used 5-year practice categories in the regression analysis, we aggregated years practicing into 10-year increments through 30+ years practicing for the purposes of demographic comparisons.
ANALYSIS
We used a linear regression model to determine the influence of race and gender on physicians" incomes, after adjusting for work effort and practice and provider characteristics. Within the regression model, we used dummy variables for each racegender combination to calculate regression coefficients and 95% confidence intervals in a model that used the independent variables detailed above and each respondent's consumer price index adjusted annual income as the dependent variable. Because physician incomes are log-normally distributed, we performed an additional analysis that used log-transformed data and had nearly identical results. For ease of interpretation, we report nontransformed results here. We used SPSS (Version 11.5, Chicago, IL) and survey weights for all analyses. This study was approved by Dartmouth Medical School's Committee for the Protection of Human Subjects, Hanover, NH (CPHS # 17,707).
RESULTS
After adjusting only for inflation, compared with white male General Internists, black men had mean annual inflation adjusted incomes that were $16,873 (8.6%) lower, white women had incomes that were 859,823 (31%) lower, and black women had incomes that were $82,489 (42%) lower (Table 1) . While white female General Internists reported completing 22% fewer visits and working 12.5% fewer hours than their white male counterparts, black men and women reported completing 17% and 2.8% more visits and worked 15% and 5.5% more annual hours, respectively, than white men. Black male and white and black female General Internists had practiced medicine for fewer years than white males. White men were more likely to have ownership interests in their practices. Black physicians of both genders were markedly less likely than their white counterparts to be board certified. A much higher proportion of both male and female black General Internists' patients were on Medicaid.
The regression model accounted for 19% of the variance in annual incomes {Table 2). Greater work effort was associated with higher incomes, and the model confirmed the anticipated inverted-U lifetime earnings curve. While board certification was associated with a higher income, not having an ownership interest in the practice, living in rural settings, and treating a higher proportion of Medicaid patients were associated with lower incomes. After adjustment for these variables, black males' mean annual income was $7,193 (4%) lower than that for white males (P=.6); white females' was $36,609 (I 9%) lower (P<.001); and black females' was 856,452 (29%) lower (P=.003) (Fig. 1) .
The adjustment for differences in work effort, provider characteristics, and practice characteristics, partially mitigated the initial differences in inflation adjusted annual incomes that were seen between white male and the other groups. While the income difference attributable to race and gender was modest for black male General Internists (Fig. 2) , it was substantial for female General Internists of both races.
DISCUSSION
We examined provider and practice characteristics that were likely to be associated with physicians' annual incomes, revealed differences attributable to race and gender in those characteristics, adjusted net annual incomes for observed ]GIM 
4~
0% 20% 40% 60% 80% 100% 120% Income as percentage of white male income FIGURE 1. Adjusted annual incomes for black male, white female, and black female General Internists as a proportion of that for white male General Internists, with 95% confidence intervals.
differences, and found t h a t race and gender independently contribute to lower net a n n u a l incomes among office b a s e d General Internists. The expected reduction in annual income for black male General Internists was m o d e s t and not statistically significant; t h a t for white and black female General Internists was substantial.
Our analysis revealed a strong association between higher annual incomes and work effort, particularly the n u m b e r of patient visits completed. In addition, we found a strong association between being employed and having a lower m e a n annual income. Both findings are intuitive: patient visits are the m e c h a n i s m for income generation and those with an ownership interest in the practice may be motivated to see additional patients. Our results were consistent with previous findings that black physicians are more likely t h a n whites to care for the underserved and medically indigent t4-16 and they support the suggestion that treating a larger proportion of Medicaid patients might adversely influence physicians' incomes. 16 The association between higher annual incomes and board certification replicated findings from the early 1980s. 29 The large difference between black and white General Internists' rate of board certification was surprising and difficult to explain. Black General Internists may be disinclined to p u r s u e board certification, limited by the high costs, or may not do well on board certification tests, which may be a poor m e a s u r e $200.000 $150.000 $100.000 $50.000
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White male Black male White female Black female FIGURE 2. Differences in income by race and gender, Grey represents the income difference accounted for by work effort, practice characteristics, and provider characteristics; black represents the income difference attributable to race and gender.
of s u b s e q u e n t performance for black physicians, as h a s b e e n s h o w n with other standardized tests, a2
After correcting for differences in provider and practice characteristics, it was disconcerting to find that black and white female General Internists experienced a n n u a l incomes t h a t were so heavily discounted c o m p a r e d with t h a t of their male counterparts. While the anticipated 19% reduction in a n n u a l incomes found for white females was s o m e w h a t greater t h a n that found in other studies t h a t c o m p a r e d work-effort adjusted female to male physicians incomes,a-6 those analyses did not take into account the multiple provider and practice variables t h a t we examined here. While limited by the small n u m b e r of respondents, the 30% anticipated income differential between white male and black female generalists suggests an additive effect of race and gender on a n n u a l incomes for this group.
Our analysis has several limitations. First, the s t u d y was limited by the m e t h o d s u s e d by the AMA in the conduct of the survey. While the n u m b e r of black r e s p o n d e n t s to the survey was small, and a larger sample of black physicians would improve confidence in these findings, the ability to combine 10 years of data strengthened the study and offered a m u c h more r o b u s t data set t h a n would have b e e n the case had fewer years of data b e e n available. Second, some may be concerned that, during the time period that we examined, m a n a g e d care penetration tripled 3a'34 and the Medicare Fee Schedule was implemented, 3a both of which were expected to influence physicians' incomes. Conceivably, our findings could be spurious, simply reflecting increased n u m b e r s of female and black physicians during a time period of decreasing physician incomes. Although analyses using the s a m e data sources have s h o w n t h a t General Internists' absolute incomes did not decline during the time period examined, 25"a6 we repeated our analysis, adding a year indicator to our regression model, and found that, although there was a mild decrease in inflationadjusted income over the duration of the study, the overall findings were not different.
Finally, the study was inherently limited by the data available from the AMA survey. Although it would have b e e n interesting to explore alternative explanations for the income disparities that we found, s u c h as the proportion of charity care provided within black and white practices, r e s p o n d e n t s ' educational debt burden, clinicians' levels of satisfaction with their practices, and even differences in the quality of primary care physicians' practices, the data t h a t might a n s w e r these questions were not available. Indeed, the regression model accounted for only 19% of the variance in physician incomes. Clearly, additional factors t h a t were not incorporated into the analysis are likely to influence expected physician incomes and might mitigate the differences found here.
Despite these limitations, our results suggest t h a t race and gender are independently associated with lower a n n u a l incomes among General Internists, and may be additive for black females. While salary differences between m e n and w o m e n may be c o m m o n among nonprofessionals,1 it s e e m s u n t o w a r d that a profession t h a t e m b r a c e s equity as a cornerstone of medical practice quality a7 should tolerate race or gender b a s e d inequity in pay. Black and female General Internists have achieved the s a m e level of education, have m a d e the s a m e time c o m m i t m e n t to training, and have experienced the s a m e direct and opportunity costs required of s u c h c o m m i t m e n t as their male counterparts. Additional efforts to elucidate the underlying causes of any race or gender based salary differences are warranted. 
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